This study was carried out to determine the concentration of Cd, and Pb in the tissues of thigh, breast, liver, heart, gizzard, neck and skin of chicken. All samples were collected in the summer of 2004 from three different commercial farms of chickens production located in different areas of EL-Jabal Alakhder region at Libya country (Gernada, EL-Abrak and Sousa). For comparison, the metals were also determined in the same tissues of the chickens which produced in the national station of poultry production at EL-Akhoria city. The metals in the chickens feed and in water for both drinking and cleaning inside the slaughter house were also determined. The results revealed that the highest concentrations of Cd were found in neck, liver and heart while the neck and skin tissues contained the highest level of Pb. However, the tissues of thigh and breast flesh had the lowest level of metals. The levels of Cd in the different tissues ranged from 0.008 to 0.227 ppm and from 0.093 to 2.391 ppm for Pb. The results revealed that the levels of Cd in neck from all farms, liver from both EL-Akhoria and Gernada farms. Levels of Pb in the neck and skin from all farms were exceeding the permitted limits according to some European regulations. The results also indicate that the high concentrations of Cd in some tissues were due to the effect of high levels of these metals in the feed of birds. However the drinking and cleaning water had no effects on the level of the metals in the different tissues.
Introduction
Pollution of the environmental with heavy metals is a serious problem which is recognized in most countries of the world [1] .
Trace metals have been introduced to the environmental both through natural processes and as a consequence of human activities such as industrialization or fuel combustion [2] .
The toxicity of lead is attributed to the fact that it interferes with the normal function of enzymes. Biopolar lead forms strong bonds with enzymes bearing sulfhydryl groups thus inhibiting their action. Lead is toxic to the blood and the nervous, urinary, gastric and genital system. Furthermore, it is also implicated in causing carcinogenesis mutagenesis and teratogenesis in experimental animals [3] .
Cadmium is considered to be one of the most toxic metals. In addition, it may accumulate in the human body and may induce kidney dysfunction, skeletal damage, reproduction deficiencies, prostate cancer, mutations, and foetal (embroyonic) death [1, 4] .
The presence of heavy metals in chicken meat may result from natural occurrence in the soil, from where they are taken up by the plants that feed the chicken, or due to the use of contaminated fish powder as a source of animal protein feed, or from the remnants of vehicle exhausts, which are hit by air to the source of fodder and water to drink used in poultry [5, 6] .
Chicken meat constitute an important part of the Libyan diet and the content of toxic metal such as lead and cadmium influences the quality of the final products, due to the very limited data on the trace element levels in the chicken raised in both private and governmental farms. The goal of this study was to determine the concentration of cadmium and lead in the tissues of thigh, breast, liver, heart, gizzard, neck and skin of commercial broiler produced in three private farms in the sites of Gernada, Al-Abrak and Sousa in El-Jabal Alakhder region Libya. For comparison, the previous metals were also determined in the same tissues of chicks produced in El-Akhoria poultry production national station. The same metals were also investigated in the feed, drinking water and cleaning water used in slaughterhouse.
Material and Methods

Samples
Follow up period of breeding birds in order to collect samples of this study, which included water and feed used in drinking and feeding birds and the meat and other organs of which obtained after slaughtering as will as samples of the water used during the slaughtering.
A total of 560 samples which represent of seven organs (thigh, breast, liver, heart, gizzard, neck and skin) of chickens were collected from private and governmental farms.
Reagents
Nitric acid 69% (analytical grade, BDH Ltd. Pool England) and perchloric acid 60% (analytical grade, Riedelde Haen AG Germany) were used without additional purification. Deionized water from a Milli-Q water purification (Millipore, Bedford, MA, USA) was used for the preparation of samples and standards. The element standard solutions of cadmium and lead used for calibration were prepared by diluting stock solutions of 1000 mg l L of each element supplied from BDH.
All containers and glass ware were soaked in 20% nitric acid for at least 16 hours and rinsed with distilled and deionized water before use [7] .
Methods
Samples of the tissues of thigh, breast, liver, heart, gizzard, neck and skin of chicken and feed samples were homogenized separately. 2.0 ± 0.0005 g of the fresh homogenate were weighed into 150 ml pyrex beaker. 10 ml HNO 3 and 3 ml 60% HClO 4 were added and heated on hot plate, slowly at first, until frothing ceases. Samples were heated to white fumes of HClO 4 . After cooling 10 ml HCl (1 + 1) were added and transfer quantitatively to 50 ml volumetric flask [3] . For water samples, 1000 ml were evaporated until the volume became 100 ml. 15 ml HCl (37%) was added and heated on hot plate for 10 min. after cooling 15 ml HNO 3 was added, the digest was again heated until the total volume was 50 ml, transfer the digested solution to 100 ml volumetric flask and brought to a volume of 100 ml with deionized water [8] . Metals ion concentration were determined as three replicates by atomic absorption spectrophotometry equipped with Slotted Tube Atomic Trap (STAT) (PU 9100X Atomic absorption spectrometer Philips) Pb was measured at 217 nm and Cd at 228.8 nm with hollow cathode lamps. The detection limit was 0.0035 mg/L for Pb and 0.005 mg/L for Cd. The recovery of metals was studied by adding known amounts of standard solution to samples. The recoveries in different materials were 89% -95.66% for Pb and 90.55% -94% for Cd.
All of the obtained results were converted according to the recovery percentage.
Statistical Analysis
Completely randomized design (CRD) according to [9] was used. Data were statistically analyzed and the least significant difference (LSD) was calculated at a significance level of P = 0.05.
Results and Discussion
Cadmium Content in Chicken Meat and Other Organs
Data presented in Table 1 indicate the mean concentration of Cd in the tissues of thigh, breast, liver, heart, gizzard, neck and skin of chicken collected from three privates farms and governmental station. All metals concentration were determined on a wet weight basis. The Cd content in thigh samples was found to be 0.016, 0.026, 0.027, and 0.022 mg/kg in EL-Akhoria (governmental station), Gernada, Al-Abrak and Sousa (privates farms) respectively.
The highest Cd concentration was detected in Gernada and Al-Abrak farm while the lowest was detected in EL-Akoria farm.
It was surprising that Cd contents in the breast from El-Akoria was higher in the same organ from private farms, also the results from Table 1 indicate that Cd content in breast was lower than those detected in thigh. The results obtained from Table 1 showed that the liver had relatively high Cd comparing with thigh and the highest mean concentration was detected in EL-Akoria and Gernada which was recorded as 0.085 and 0.079 mg/kg respectively on the other hand there were no significant difference between the other farms.
Maximum Cd content in heart was obtained in AlAbrak farm also as indicate in Table 1 the results showed no significant difference between Al-Akoria and Gernada from point of view of Cd content in heart.
The highest Cd content in gizzard was 0.034 mg/kg which was detected in Gernada while the lowest Cd content was found in Sousa.
The highest Cd content in all organs in this study was found in the neck which was 0.227 mg/kg obtained from El-Akhoria national station, also the other farms showed high Cd content on the other hand the skin and breast showed lower mean Cd content in all farms. The maximum Cd levels permitted for chicken samples is 0.5 mg/kg according to Saudi Arabia standards, Cd levels in chicken samples were lower than permitted levels. Table 2 shows relationship between Cd in meat and other organs and Cd content in used fodder which means that the difference probably results from different diet. A linear relationship between Cd content in fodder and Cd content in chicken meat and other organs especially kidney and liver was reported by [10, 11] .
The current data show the concentration of Cd in liver and thigh were higher than those reported by [4] on the other hand similar results were reported by [12] .
The mean Cd content in all farms was 0.002 mg/kg for water ( Table 2 ) which is lower than the acceptable level in Libyan standardization for drinking water (0.005 mg/ kg). Table 3 shows that the Pb content in the thigh samples was found to be 0.185, 0.139, 0.039, and 0.193 mg/kg in EL-Akhoria, Gernada, Al-Abrak, and Sousa respectively. The minimum and maximum lead content in breast were found 0.193 mg/kg in El-Akhoria and 0.101 mg/kg in Al-Abrak.
Lead Content in Chicken Meat and Other Organs
The obtained results in Table 3 shows no significant difference in Pd content in liver and heart for all farms even private or governmental farms.
Data in Table 3 proved that the highest Pd content in gizzard was detected in Sousa and El-Akhoria, which was recorded as 0.579 and 0.515 mg/kg respectively, on the other hand the lowest concentration of lead was observed in Gernada which was 0.257 mg/kg.
As well as Cd content in neck, the lead content in neck was the highest concentration comparing with the other organs, data in Table 3 indicate that the highest Pd content in neck was detected in Al-Abrak (2.391 mg/kg), EL-Akhoria (1.865 mg/kg) and Gernada (1.751 mg/kg), also the skin had higher Pb content comparing with Cd content in the same organs, and the skin ranked second after the neck from point of view lead content.
The high content of Pd and Cd in neck might be attributed to the digest of whole neck (meat tissue and bone), using whole neck in this study because some Libyan people (especially kids) in rural areas prefer to consume the whole neck.
In the literature lead level in chicken samples have been reported in the range of 0.01 -0.40 ug/g in Turkey [4] , 0.150 -0.410 mg/kg in Egypt [13] . Lead values in chicken samples of presented work are similar to the literature values except gizzard and neck which were higher than them.
The maximum Pb levels permitted for chicken samples is 1.0 mg/kg according to Saudi Arabia standards, Pb levels in chicken samples were lower than the Saudi Arabia standards except neck which was higher than Saudi Arabia standards. Table 4 shows lead content in fodder and drinking and cleaning water, the lowest and highest Pb content in fodder were 0.729 and 0.945 mg/kg, the differences in Pb content in fodder could be attributed to using sources of fodder.
The minimum and maximum Pb content of samples were found 0.009 mg/kg in cleaning water and 0.016 mg/kg in drinking water respectively. Pb values in drinking water investigated in the presented work were found to be higher than permitted levels in Libyan standards for Pb (0.01 mg/kg).
Conclusion
The results indicate that the high concentrations of Cd and Pb in some tissues were due to the effect of high levels of these metals in the feed of birds. However, the drinking and cleaning water had no effects on the level of metals in different tissues.
